SERS pamatnu modeléSana ar galigo elementu metodi, optimizacija un
eksperimenta planosana

Ciro F. Tipaldi, Kaspars Vitols, Anatolijs Sarakovskis, Jevgenijs Gabrusenoks
Latvijas Universitates Cietvielu fizikas institiits

Virsmas pastiprinata Ramana izkliede (SERS) ir efekts, kas izpauzas vielam, kas
uznestas uz nanostrukturétam virsmam. Sadi Ramana efekts var tikt pastiprinats
daudzkartigi (pat ~108 reizes). Tam ir vairaki faktori, no kuriem svarigakais ir
elektromagnétiska lauka pastiprinajums virsmas plazmonu dél. Nanostruktiiram biezi
izmanto zeltu vai sudrabu.

SERS elektromagnétiskos pastiprinajuma efektus iesp&jams modelét ar galigo elementu
metodi, risinot klasiskos Maksvella vienadojumus. Sim nolikam darba izmantota
programmatira COMSOL. Peétijuma mérkis ir optimizét struktiru formas un
parametrus centienos palielinat gan maksimalo EM lauka pastiprinajumu, gan ari
pastiprinagjuma zonu (hot-spots) blivumu. Vienlaikus modela parametri tiek izveléti,
vadoties péc pamatnu izgatavoSanas iesp&jam. Aprekinos iegiiti pastiprinajumi dazadu
struktliru pamatném ar zelta un sudraba nanodalinam.

Saja prezentacija tiks izklastiti lidzsingjie aprékini, to salidzinajums ar literatiira
publicétiem rezultatiem. Papildus tam tiks izklastitas potencialas pamatnu
izgatavoSanas un SERS meérfjumu metodes.
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Surface enhanced Raman scattering (SERS) is an effect occuring with substances on
nanostructured substrates which amplifies the Raman signal of the substance
considerably (even ~108 times). Multiple factors account for this, the most important of
which is the electromagnetic field enhancement due to surface plasmons. Often these
nanostructured substrates use gold or silver.

The EM enhancement effects of SERS can be suitably modelled with the finite element
method (FEM) by solving the classical Maxwell’s equations. For this end the program
COMSOL is used in this work. The goal of the research is to optimise the shapes and
parameters of the structures in order to increase the maximal EM field enhancement, as
well as the density of enhancement hot-spots. The parameters of the model are also
chosen with consideration of the possibilities to create such substrates experimentally.
The calculations done so far have yielded EM enhancements for structures with gold
and silver nanoparticles.

In this presentation, the results of our calculations will be communicated and they will
be compared to the models found in the literature. In addition, potential methods for
making substrates and taking SERS measurements will be inquired into.
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